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impanet factor: the industry's unique input requirements. The real estate industry and the
finance and insurance industry each lowered their costs by 3.1 ~ and 2.S ~ respectively in
1991 because they were more capable of substituting telecommunications for costlier
alternative inputs than any other industry over this time frame. Fabricated metals,
wholesale and retail trade, and transponation and warehousing rank high in cost savings
because they consume telecommunicatioos mtenlively relative to mostiDdustries.
Although lumber and wood producers do DOt consume 1arJe amounts of
telecommunications services or substitute them for adler inputs in a particularly extellSive
marmer, they perform well because their iDput requirements iDclude Iaqe expeaditures on
fabricated metals and wholesale aDd reWl tilde (see TIIbk m-l-1). Thus, lumber and
wood producers benefit from lower iDput prices mIde possible by telecommunications­
induced cost savings in the fabricated metals aDd wbolesale and retail trade iDdustries.
Similarly, the amusements iDdustty ranks high in cost savings because it spends heavily on
real estate and business services.

The 1.2% reduction in production costs helped to foreSla11 fu1tber esa1.tioD of Arkansas 's
price level and lower overall prices in the Arkansas economy. In 1991, this trlDsJated into
a reduction in the state's CPI by 1.4~ compared with the level it would have attained bad
telecommunications teehnolOlY not advanced since 1977.

The lower cost of living benefited the eatire ArkIn.' ecoaomy-both businesses and
consumers. Employees benefited because iDf1atioD-adjusted (raI) waps were higher, and
consumers benefited because both inflation-adjusted and nomiDal iDcome was higher.
Businesses benefited because inflation-adjusted input costs (wages and materials) were
lower.
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mel. Telecommunicatioas-lDduced Etficieacy Gains

Employment

Reductions in Arkansas business costs following from telecommunications USIF in
Arlcansas since 1971 bas paerated ID averqe of approximately 4,800 jobs per year from
1971 through 1991. In 1991, Arkansas employed almost 11,000 !DOle people tbaD it
would have if coastrained to 1971 te1ecommuDic:adoDs teehDoloJy. This RlpreseDtS about
1.2~ of the state's total employment in 1991. TbeIe 4,800 jobs represeat about 4 times
the employment of the Arbnsas petroleum IDd COIl products iDdusuy in ArkaDIas, IDd
coasiderably mote than the ArbDsas mininl iDdultty. Cumulatively, betweea 1m IDd
1991, telecommunications modemizalion paerated over 67,000 penon-yean of
employment.

Eighty percent of the increase in jobs occurred in the relatively· stable, bilb-growth- non
manufacturing sector. These employment pins helped to insulate the state from the
recessions of 1980-82. Tbe state I S economy would have lost 7.8II .more jobs than it did
during the 1980-82 recession. TGble m-2-1 coataiDs a SlUDINry of 1991 employment
pins generated by increased efficiency due to advances in telecommunications technology
since 1971.

T.-r.m-2-1

IJlawae. ill .,.",..., ill A1tGraIaI
Due to T.co.....".ialtiDn.·,..", l!I:/ftJftcy GJin. Sille.1977

(Do""'" 0/PIrIon.Y.,.,)

C_tatift A....- 1991
GelD GUI ..... 1991 Gain Perceat

U7'7·91 Year Gain
U'T7-91

Emp"'" 67.2 4.80 10.8 1.2%
Source: DRIIMcGraw-Hill

Arkansas residents also benefited from increued personal income stemming from higher
employment levels and hillier real wqes. DR! found that economic expulsion resulting
from lower production costs aenerated an averqe of about 526 million a year in nomiDal
personal income between 1977 IDd 1991. By 1991, Arbnsas residents earned almost 589
million more than they could have under the 1977 iDfrastnIeture, a cumulative 5361
million increase in nominal income.
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Taking into account the fact that telecommunications-induced efficiency gains in all
seaments of the Arkansas economy combiDed to lower the CPl by 1.496 in 1991, it
becomes clear that the increase in purchasing power througbout the state was far greater'
than the dollar fllUres of income gain reponed in the flJ'St row of TIIbk 111-2-2 below.
The 589 million increase in 1991 income was actulUy associated with an increase in
purchasing power equivalent to nearly 5570 million because prices of Arbnsas-produced
goods and services were lower tbaD they would have been without modem
telecommunications technology.17

T..m-2-2

btctWW, ill "..,.... btcowN ill Nt.u&f
0. to T,'-corualllliaJdlnu-IrI••I!/1fdae, GJbu Sill" 1m

(MIIofu ojDolan)

0.396
1.7C1

0.089
0.570

0.026
0.260

0.361
3.700

CumPlatm A......
Gaia Gaia,..

U'77-91 Y...
lf77-tl

.. P\m:buiq power fi..... aCIId ..-u iDc:ome ad au rev-. fi..... becauIe u.er..d
teleco_icMiou ..".'.08 lowered the price of~ JOOda aad lel'Vic:ea.
Heace. 8ICb dollar of penaaaI iDc:ome aDd tax m.ue boqbt more tbat it would have
without advaced teleeoIDIDUIIieatiou teebDolOl)'. PurcbuiD. power is pNIIIDted ill 1991$.

1bese results have important implicltions for iDdividual Arkansas households and
employees. DR! finds that in 1991, the averqe Arkansas household experienced a
telecommunications-induced iDcreue in purehasiDg power equivalent to earning an extra
5274. On averqe, from 1977 to 1991, a ArbDsas household piDed the equivalent of an
additional 5144 per year (m 1991 dollars) of purchasing power due to telecommunications
advances since 1977. Tbese results are summarized in T.Ie m-2-3 below.

17 Note dial it it diIicuIt to -...Iy aa., ill .......__.......... ill ............. power.
The chaale iD BOIIIIiDIJ two oou I vailiq'" of ". a srialii.. iIIduoed eflcieacy IIIIIS.
The iDcnue ill ....,ao~.-oai widletlai••y ... to boGIl __ ..,... wIIiIe 1M.._ ID idarion
... to limit .... poria ill aa•• lfIS....y. DDIIIIiMl ..... n. in 1M purcIsMiIsa pow- reIecu
the flCt dial co---. c:us purcbue pods aad ...no. due 10 baIb ......,..•• aad .... fact .. the
price of COUll... pods dec_ reIIIive to...... MONDY•• a .... iD Ihe price of~ looda afteeu the
purclluinl power of all pet"ICIIIIl iDea. I20t jut tile MdiIioaalIlOlllli.ul iacoase. Ju a ..... Ihe noaaiAIJ 'allIS III

penonal ineome are amalJ nllDve to the incnue ill purchuiDa~.
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TIlbM In-2-3

Increas,s in Inco"" in NUnms
Du, to T'Mco",,,,,,niClltions-inaCld E/ftdacy Gains Sine, 1977

(1991 DoI14Ts)

A..... GaiD
perY... 1991GaiD
Im·91

Ay.... 1IouIUoId bIaIme 144 274
Source: DRllMcGraw-Hill

Income from the additional jobs associated with telecommunications-induced efficiency
gains spurred additional spending throughout the economy. This in tum boosted wholesale
and retail trade activity. Greater retail and wholesale activity increased sales tax revenues
for the state, while higher incomes supponed income tax revenues. Together. these effects
translated into an average of 52.4 million a year in DOIDinaI state aad local tax revenues,
ranging up to S8. 1 million in 1991. Cumulatively, this represented more than a 532.9
million dollars in additional nominal state and local tax revenues ·generated by the higher
level of economic activity over this period (TIlbMID-2-4).

T.,.m·2-4

blcrNI.s in Tu Rna.. ill AltGnICU
DIU to T.kcoIllIllIUliClltions-Ind,,«d 1QJfdftcy Gains 5;"ClI977

(MiIliDru 0/Do".,.,)

Cumulatift A".... 1991
GallI GallI ... U91GaiD PeraDt

1977·91 Year 1977-91 Gain
ToR'y....' 32.9 2.3S 8.14 0.26'-'
Actual purcIIasiDa power of 331.6 23.69 51.84 1.66'-'

.ddlde.,' tu I .......•

Purcbuia, power fi..... exceed persooaI meame aDd tax rev.ue fipres because mcreued
telecommUDieatiou coasu.oo lowered the price of ArbDIu-produced .oocis aDd lerVices.
Heace. eacb dollar of penoaaI iDea_ IDd tax reveaue boupt more tbat it would have witbout
advaac:ed telecommUDieatiou tee:bDolo&>,. PurcbuiD, power is praeated ill 1991$.

The actual purchasing power associated with these tax revenue gains is far greater than the
donar figures presented in TIlbM DI-2-4 because efficiency gains stemming from
telecommunications modernization made the entire Arkansas economy more cost­
competitive and, tberefore, lowered CPl. Taking these lower costs into account, the 58.1
million increase in 1991 tax revenue was associated with an increase in purchasing power
that is the equivalent of an additional S51.8 million in 1991 tax revenue. The average gain
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in tax revenue of 52.35 million per year was associated with an increase in purchasing
power equivalent to an additional 523.7 million in tax revenue per year (in 1991 dollars).
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m-3. Network Desip, CoDStruction and Maintenance Related Gains

Employm,nt

The physical process of designing, building, and mainwmng telecommunications
infmtructure since 1977 also supponed a substantial Dumber of Dew jobs in Arkansas.
These jobs were in industries supplying building materials and services to the nerwork
construction and maintauee, in industries that supply the suppliers, and in other
industries that enjoy greater demand because of hi,ber employment and income tbrou,bout
Arkansas. Taking aU of these sources of demaDd into account, DR! estimates tbat activity
related to Southwestern Bell's telecommunications iDfJuUueture design, conlbUCtion, and
maintenance supponed an average of 3,700 jobs per year between 1977 and 1991.
Cumulatively, Southwestern Bell investments supported about 55,400 penon-years of
employment from 1977 to 1991 (Table m-3-1). The employment which is sustained by
design, construction, and maiDteDIDCe is in addition to the jobs generated by
telecommunications-induced efficiency gains.

Tllbk 111-3-1

EM,ID"...
Su,port,d by N,IWor#c Dlrip, ConstradiDn, tIIId MIIint'IfII1Ic, Sitlc, 1917

(77IoullllUls 0/P,rron-YIG1S)

C_llotift .\9....
(din GMt per

Im-'1 V....1"".,1
EIII' 55.4 3.69

P,rsonal Incom,

As in the case of employment, the actual process of designing, constructing, and
maintaining the new netWOrlt supponed further iDcreases in iDcome. DR! estimates that
Arkansas residents enjoyed an averqe of 586 million more per year than they could have
bad the netWork not been enhanced but merely maiDWned siDce 1977 (TtIIIlI 18-3-2).
This represents income supported above and beyond the 5260 million a year increase in
purchasing power resultinl from telecommunications-induced efficiency gains throughout
Arkansas iDdustries. However, economic activity associated with network design.
construction, and maintenance does not increase eft"lCiency gains and it therefore creates no
associated increase in purchasinl power of persoaal iDcome. Tbe fact that this additional
income does not increase efficiency means tbat there is DO related decrease in prices:
hence, there is no corresponding increase purcbasing power from the additional personal
income.

DRlIMcGraw-Hill Page 30



Page 31 (Crollin)

Tllbk 01·3·2

Penollll1ll1come
Supported by Networlc Desi"., COllstruction, tmd Mtlintnumce Since 1911

(MilliDns 0/1991 Dollllrs)

C..uWift A....e
Gal G.m JIll'

Im-91 Year
1",-91

PeI-.I ...... 1.290 B6

Similarly, the design, constnJetion, and maintenance of Arkansas I s telecommunications
netWork supponed cumulative tax revenues of $112 billion over the 1977-91 period (Tllbk
111·3.3). This figure is above the gain in tax revenue due to telecommunications·induced
efficiency. Again, it creates no associated increase in purchasing power of tax revenue
because economic activity associated with DClIWork design, constn1<:tion, and maintenance
does not increase efficiency pins. Therefore, there is no related decrease in prices, so
there is no conesponding increase purchasing power from the addi~onal tax revenue.

Tabk m·3·3

Tu Rnaue
Supported by Network Deli"., COllItrUClUlft, IIIUl Mllilatnumce Since 1917

(MilliD1I' 011991 Do1llln)

C......Id.e A....e
GMt <diD JIll'

1971·'1 Year
Im·'1

T.ae... 112 7.S
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m-4. FlNDJN'GS AND OBSERVATIONS

The historical private infrasuucture investment punued by the telecommunications sector
has resulted in identifiable and measurable impacts on the Arkansas economy.
Specifically, network modernization increased telecommunications production efficiencies,
lowered telecommunications service prices, increased end-user productivity aDd positively
impacted the state's competitive position. This translates into additional jobs, income, and
tax revenues for the state. Key rlDdings include:

• Over the 1977-1991 time period, efficiency pins resulting from telecommunications
infrastructure modernization and increased usage in Arkansas since 1977 generated, on
average, 4,800 jobs per year in the state economy.

• The productivity enhancements associated with telecommunications infrasUueture
modernization generated a cumulative total of 5361 million in nominal personal income
between 1977 and 1991 (an average of about 526 million per year), as well as 532.9
million in state and local tax revenue between 1977 and 1991.

• The CPI was 1.4C1 lower as a result of telecommunications-induced efficiency pins,
indicating that a dollar bought more goods and services in Arkansas in 1991 than it
could have without post-1977 infrastructure modernization. .

• On average, from 1977 to 1991, the average Arkansas bousebold experienced the
equivalent of an additional $144 in income per year due to the telecommunications
ativances since 1977 (in 1991 dollars).

• Arkansas's economy would have shed an additional 2,300 jobs during the 1980-82
recession had telecommunications not advanced from 1977 technology.

DRIIMcGraw-Hill Page 32



Pal' 33 (Cronin)

IV. FUTURE TELECOMMUNICATIONS NETWORK MODERNIZATION AND THE
ECONOMIC PERFORMANCE OF ARlCANSAS

Having established the historical contribution of telecommunications to economic growth in
Arkansas in Sec:tiOD m, this section investigates the impact. of accelerating the deployment
of advanced telecommunications in the future as defmed by the Stipulation which proposes
that the Company invest approximately $231 million in the netWork by the end of 1996.
Hence, this section investigates the economic consequences of making the additional
investment to modernize the netWork. .

Two scenarios are investigated: (l) one in which the Stipulation is adopted, additional
investment is made to modernize the netWork, and rates for certain services decline--the
"Accelerated Deployment Scenario" I and (2) one in which the Stipulation is not adopted
and the revenue requirement effect of this additional investment is returned to the rate
payerthe "Limited Deployment Scenario".

The future benefits uf network modernization to the ArbDsas economy can be segmented
into two effects. The fU'St effect focuses on the contribution of netWork construction
activities to the Arkansas economy and is called the "consuuction effect." To estimate this
effect, the employment. income. and taxes that are supponed by construction activities
associated with Southwestern Bell's netWork modernization plan are determined.

The second effect relates to the impact of telecommunications usage on the Arkansas
economy--the "efficiency effect". Unlike the construction effect that quantities the impact
of network construction activities, the efficiency effect measures the more critical issues of
productivity and competitiveness. Specifically,. the change in Arkansas employment,
income, and taxes generated between 1993 and 2002 by an increase in state-wide economic
activity due to netWork-induced economy-wide production efficiencies is estimated in this
effect.

AD Overview of the Outlook of the Arkansas Economy

The figures reponed here are based on a DBI forecast of economic aro9t'tb in Arkansas.
The forecast is developed by regional economists at DRllMcGraw-Hill as part of on-going
services delivered to our clients in busiDess and government.

As Tilbk IV shows, the Arkansas economy outperformed the nation and performed
comparably to the West South Central region between 1977 and 1991. President Clinton's
home state will continue to prosper in the coming years, although growth in total
employment will falI slightly shon of historical growth, with employment rising only 2.2%
through 1995. Its long-tenn performance of 1.6~ compound annual growth through 2002
will be slightly weaker than the nationlsi.7%.
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Tabu IV

ToUll Nora/arm Employm~rat Growth: W~st South C~ratrIIl R~giDn

Compowld Ccapound
Aanua1 AIwIaI
Grvwth Growtb
Im-'1 1,"-*%

An- 1.2'XD 1.6'XD
LouisiaDa 1.2" 1.6"
OkIaboma 1.6" 1.6"
Texas 2.8" 1.9"
Welt South c.tra1 2.3'1 1.8'1

Na&icaaJ Total 1.9fl 1.7"
Source: DRI/McGraw-HilI Resioaal1Dforala&ioa Service

Arkansas is one of only three states in the nation to have added mauufaeturing jobs over
the past two years. Driving this historical growth was the state I s low cost stnlcture and
aggressive recruiting efforts aimed at luring manufacturers into the state. Through the end
of 1994 however, a manufacturing employment growth rate of 1.3~ lqs both the 3.5%
average annual rate for the non manufacturing sectors and an overall employment powth
rate of 3.0CI. The strong non manufacturing growth n.te is being led by an avenae annual
growth rate of 4.4~ in the service sector. This fu exceeds the national rate of 2.3'£, for
the same period. The fact that the service employment growth rate is growing faster than
the overall state employment growth rate implies that a larger share of the jobs in Arkansas
are being created in service industries. In fact, by 1997, the service sector will surpass the
manufacturing sector as the largest industry in Arkansas as measured by the number of
employees.
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IV-t. SCE.~ARJOONE: THE ACCELERATED DEPLOYMENT SCENARIO

In the Accelerated Deployment scenario, we assume that the Stipulation is adopted.
additional investment is made to modernize the netWork, and rates for eenain services
decline, There are two effects associated with the Accelerated Deployment scenario-the
"construction effect" and the "efficiency effect".

The Contribution of the Stipulation on the Arkansas Economy:
The Constnaction Effect

The total economic benefit of modernizing the telecommunications netWork in Arkansas
will exceed the direct investment in new telecommUDications facilities. The coDSbUCtion
activity associated with netWork development spun growth in seeton on which the
telecommunications industry relies for inputs. As these seeton expand, they employ more
people; increase the income of their employees and shareholden; aDd generally lead to a
more robust economy, Hence, the total economic benefit of modernizing the
telecommunications network in Arkansas will exceed the direct investment' in new
telecommunications facilities, Moreover, a ponion of the funds used for network
modernization are returned to the rate payer indirectly, through the direct and iDdirect
impact of network related construction activity. Using the DRl171lerindustry Model and the
DRl Ar/cQnsas State Economic Model, we are able to estimate theR spillover.effects of the
investment scenario.

Roughly 21 % of the expenditures will be on wages· and salaries, providing a direct boost to
the Arkansas economy. By contrast, the expenditures on other material inputs have a
lesser impact on the Arkansas economy, because these goods will often'be produced out of
state. TlIble IV-l-l below mows the contribution of these expenditures to key measures of
state economic performance in this scenario.

Ttlble IV-l-l

InCNtlle ill EcolIDlJlic ActWity ill Alta., Gamlted by
TelecolJllJlulIil:IIIiDn,-R.liIled COIl""'CliDn frolJl 1993 through 2002

C_.......e A~ ao1 ao1
(din GMlper Gain """'t

Year GUt
Employment 4.00 0.45 - -
Personal lnaIIIIe 115 13 --- --
TuRnenue 11.07 1.23 - -..

EmploymeDt is reported iD tbouMDds of jobs: IDCOIDe mel taxa are reported m milliODS

of 1991$. Cumulative cmploYmeDt pia i. reponed iD perIOD-years.

The initial stimulus for the economic expansion is the increased labor associated with the
construction and maintenance of new telecommunications facilities. Labor represents
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approximately 21 % of the total 5231 million in expenditures on network development in
the Stipulation and includes the labor associated with installing new equipment as well as
the labor used as maintenance for one year after installation. The figures do not include
the employees of telecommunications equipment manufacturers who often perform the
installation of new equipment. Because these persons do not necessarily reside in
Arkansas l it would be inappropriate to include their income and spending in our Arkansas
analysis.

As constnlction activity propesses, it requires more inputs from supplying industries, and
industries that manufacture telecommunications equipment, CODduit, asp equipmeat, aDd
other miscellaneous goods and services. The increased demand in these sectors further
spurs economic growth as these sectors require inputs from their supplying sectors, and so
on. As discussed in Section IV-1, this interindustry multiplier effect is measured using the
DRIlndustry Model.

Before running the Arkansas Swe Economic Model to measure the impact of these new
jobs on income, taxes, and income-related job growth, DR! made an assumption regarding
the degree to which these demand increases are likely to be met within the state. The
analysis assumes that the amount of goods purcbased from vendors in Arkansas is
equivalent to the size of each industry in Arkansas relative to the size of the national
industry. The only exception to this is the service sector where DR! assumes that SO % of
the demand for services is met in-state. Under this assumption, we then used the Arkansas
State Model to obtain the multiplier effect, the mechanism by which increased demand for
labor leads to more jobs, higher wages, more discretionary income, more consumer
spending, more production to suppon sales to consumers, higher employment to suppon
the increased production; and so on.

Employm~nt

The physical process of designing, building, aDd maintaining the enhancements to the
telecommunications infrastructure proposed by the Stipulation will suppon a substantial
number of new jobs in Arkansas. These employment gains include jobs in the
telecommunications iDdustry itself, in industries supplying building mllerials and services
to the netWork constlUction and maintenanee, in industries that supply the suppliers, and in
other industries that enjoy greater demand because of higher employment and income
throughout Arkansas. Taking all of these sources of demand into account, DR! estimates
that activity related to the 5231 million infrutructure commitment will suppon an average
of 450 jobs per year from 1993 through 2002. Cumulatively, this represents about 4.000
person-years of employment from 1993 to 2002 (Table 1V-1-2). Note that since the
infrastructure enhancements proposed by the Stipulation will be made over the 1994 to
1996 period, the great majority of the new jObs will be clated over this period. Thus
although our figures represent impacts over the 1993 to 2002 period (to be consistent with
the time period analyzed in the efficiency effect), the impacts reflect only the effect of the
$231 millions spent over the 1994 to 1996.
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P,rso1llll Incom,

DR! fInds that the constl\1ction-related effects of Southwestera Bell's modernization plan
can suppon an average increase in personal income of about $13 million a year from 1993
through 2002. This is a cumulative gain of SI15 million over the entire 1993-2002 interval
(Tabl, IV-1-2). Gains are slight because there are no efficiency gains and therefore no
corresponding change in the CPl.

Tar R,v".",

Scenario One will also suppon a cumulative tax revenue pin of S11 million over the 1993­
2002 period (Tabl, IV-1-2).

Although the constl\1ction effect associated with the Stipulation is significant and
irnponant, a somewhat similar effect could be achieved with highway construction or water
and sewer maintenance. Different multipliers are associated with different types of
construction activity, but the effects are similar. Tbe more imponant aspect of
telecommunications modernization and what distinguishes it from some other types of
investment programs is its ability to promote efficiency, !ower costs, improved
competitiveness, and sustainable economic growth. These factors will be addressed in the
following sectlon.

The Contribution or the Stipulation on the Arkansas Economy: The Emciency Effect

The Accelerated Deployment scenario reflects the effects on the Arkansas economy of the
faster growth in telecommunications usqe usociated with the Stipulation. 1be usumption
of higher usage in thi& scenario reflects both the rate reduction associated with the
Stipulation plan and the technology advancements promised from additional investments in
the state's telecommunications infrastructure. Previous DR! research shows that usage is
closely associated with prices and technology. When telecommunications prices fall,
telecommunications l1sage increases. When technology advances, the quality, reliability,
and functionality of telecommunications services will increase. And, as the functionality of
the telecommunications network improves, usage will, in tum, increase. As a result of
these assumptions, telecommunications usqe in the accelerated deployment scenario was
projected to grow 4.0" a year over the entire interval 1993 to 2002.

.
As previously discussed, DR! research reveals that the benefits of a modem
telecommunications netWork will foUow two paths in this scenario: 1) those generated by
the physical constl\1ction of the netWork and 2) those generated by telecommunications­
related pins in efficiency. Again, the imponant aspect of telecommunications
modernization is that it promotes efficiency gains and sustainable economic growth. as
described below. There are two efficiency gains associated with telecommunications
modernization:
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• Efficiency laiDs in the production of telecommunications. The telecommunications
industry improves its own productivity by spending less on inputs from other industries
while producing the same or higher level of output. nus improved productivity frees
resources for other productive uses and thereby makes the entire economy more
efficient.

• Efficiency pins induced by the usqe of telecommuDications. End users also
benefit from modernization because modernization of the telecommunications netWork
improves the quality, reliability, and relative price of telecommunications. IDdustries
respond by increasing their usqe of telecommunications in their own production
processes. As this occurs, industries are able to reduce their need for more costly, less
efficient inputs which will then funber contribute to a more efficient Arkansas
economy.

It should be noted that many of the benefits of telecommunications netWork modernization
will occur beyond 2002 after fmns have had time to assimilate the advanced technologies.
Hence, the infrastructure investments made during the 1990s will be felt long after the end
of the decade.

It should also be noted that these results are extremely conservative. estimates of the impact
of telecommunications modernization on the Arkansas economy:

(1) nus analysis is based on the Commerce Department's payroll survey employment
estimates which do not include self-employed doctors, consultants, and lawyers. Since
ttH:se workers tend to rely heavily on infonuation aDd telecommunications needs, our
results may understate the impact of telecommunications modernization on jobs in the
region.

(2) The leakage assumptions may understate the total impact of telecommunications
modernization on the Arkansas economy.

(3) These usage assumptions are also conservative. 'Ibere is reason to believe that future
telecommunications usqe will rise at a faster rate than that assumed in this analysis.
Recent surveys have shown that telecommunications budgets for large corporations are
growing faster than the historic rate. 11 Unlike small business, large corporations have
the fmancial capital to acquire the requisite hardware and software.

18 Barry Harbaulh and Brent McMahan. "Teleconununicalions Taka C... SCale," Ar'G D,wlof"Mn" April 199:.

pace 26.
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Tablt IV-J-2

Inc,.,4S' in Economic Aeti11ity in ArbrnS4S Gcn,JfIt,d by
T,ltcommuniClllions-lnduc,d Ef./id6ncy Gains from J993 through 2002

- Acc.lIrt1t,d Dtploym,'" SclrUllio ReIiltiI1' to Limited Deploym,n' ScllUlt'iD -

C..uladn A..... au 2111
Gain Gainpel' Gaia Per_ .

V1m' c..
Faployment 9.41 1.05 2.64 0.23"............. 478 53 117 0.2'"
Tax .... 46.30 5.15 11.29 0.27l1

EmploYmeDt IS reported m thousands of JObs: mcome aDd taxes are reported m millioas
of 1991S. Cumulative employmeat laiD il in perIOD-yeus.

Employm,n'

Tabl, IV-J-2 shows the employment impacts associated with increased efficiency due to
accelerated usage of telecommunications in Arkansas from 1993 through 2002. Reductions
in Arkansas business costs due to higher usage from 1993 through 2002 will create a more
cost-competitive economy, able to suppon an average increase 'of 1,0SO jobs per year
relative to the Limited Deployment Scenario (Table IV-J-2). Cumulatively, from 1993
through 2002, accelerated telecommunications network modernization could generate an
additional 9,410 person-years of employment. These efficiency-induced job gains are in
addition to the constnletion-related job pins described in Chapter IV-I. Moreover, they
are incremental to the job gains reported under -the Limited Deployment Scenario. As
described in Chapter IV-3, the Limited Deployment Scenario would suppon 23,900
person-years of employment. We estimate that the Accelerated Deployment Scenario
would generate Q1I Ddditional 9,400 person-years of employment, for a total of 33,300
person-years. 'The personal income and tax revenue figures below are also incremental to
those described in Chapter IV-3.

P,rs01UllIncom,

Arkansas residents will also realize a pin in personal income due to increased employment
and higher real wages. DIU fmds that lower production costs can suppon an average.
increase in personal income of about SS3 million a year relative to the Limited Deployment
scenario over the period 1993 through 2002. By 2002, real personal income will be
approximately 5117 million higher than it is in the Limited Deployment scenario. This is a
cumulative gain of 5478 million. (These figures are reported in 1991 dollars.)

These income gains arise primarily from the fact that higher levels of telecommunications
consumption lead to production cost savings that can be passed on to consumers in the
form of lower prices. In other words, a dollar would be able to buy more Arkansas
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products under the accelerated usage scenario than it would under the Limited Deployment
scenario. Since all dollar figures are constant 1991 dollars, they represent the value of that
income in tenns of the prices of consumer goods and services that prevailed in 1991.
Hence, these measures remove the effects of inflation. Thus, the 1991-dollar personal
income increases represent the telecommunications-induced increase in purchasing power,
or the increase in the amount of Arkansas-produced goods and services that statewide
income could buy, if 1991 prices stilI prevai!ec[

Income from the additional jobs and real wlps associated with Acce1eraled Deployment
scenario will increase speading throughout the economy which, in tum, will increase sales
tax revenues, while higher incomes will create hilher iDcome tax revenues. Together,
over the 1993 to 2002 interval, these effects tJaDslate iDeo an average annual $5.2 million
in additional state and local tax revenues and into as much as S11.3 million in 2002 relative
to the Limited Deployment scenario. Cumulatively, this represents tax collections that are
$46.3 million highe:- than the Limited Deployment scenario. As in the case of personal
income, these tax revenue increases are reponed in 1991 dollars. 1'bey therefore reflect
the actual purchasing power of this revenue if 1991 prices still prevailed.

Consumer Price l1Ula (CPl)

Under the accelerated usage scenario, Arkansas industries achieve substantial cost savings
by substituting greater amounts of telecommunications services in place of less efficient
inputs. These cost savings would be passed on to customer ~ustries, and, fmally, to end
users. The resultin, Consumer Price Index (CPI) would be 0.2" lower in 2002 than in
the Limited Deployment scenario. In addition, society at 1aIJe benefits from an advanced
telecommunications netWork as infonnation flows improve for the health, education, and
public safety sectors. These benefits are not reflected in the figures presented in Tllble IV­
1-2.
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JV-2. SCE..~ARIO TWO: THE LIMITED DEPLOYMENT SCENARIO

Scenario Two is the Limited Deployment Scenario. In this scenario, we assume that the
Stipulation is not adopted and the revenue requirement effect of this additional investment
is returned to the rate payer. As a result. there is no "consuuctlon effect" in this sceDario.
Instead, there is the effect of a din=ct increase in personal income. 'Ibis sceDlrio also
represents a situation in which Southwestern Bell does DOt accelerate its modemization
plans for the public network; hence, the decree of modernization in the Umited
Deployment scenario is necessarily less than in Accelerated Deployment scenario. As a
result, growth in telecommunications usage is constrained.

The Contribution of tbe Limited Deployment Scenario on tbe Arkansas Economy:
The Efficiency Effect

The limited deployment scenario reflects an economy in which telecommunications usage
grows at a 2.6% compound annual growth rate over the 1993 to 2002 interval. Under this
scenario, industries are less able to utilize new telecommunications services as an' efficient
replacement for other inputs aDd would therefore fail to achieve the cost savings possible
under the Accelerated Deployment assumptions. However, the moderate 2.6~ growth in
usage still provides benefits to the economy relative to a scenario in which
telecommunications usage does not grow at all. The figures presented here represent the
contribution of this 2.6~ growth in usage relative to a O~ usaae growth scenario. (It
should be noted that the job pias reponed under the Accelerated Deployment Scenario are
over and above those reponed here. 1bat is, the Accelerated Deployment Scenario will
generate the 23,900 person-years of employment reponed for tfte Limited Deployment
Scenario, plus an additional 9,400 person-yean of employment.)

Our assumption that telecommunications usage will increase (as opposed to decreasing or
remaining constant) in the Limited Deployment Scenario is based on three observations:

• Competition in the market for high-end, advanced telecommunications has resulted in
less reliance on the public switched netWork, especially for large businesses. Large
fmns that C3I1 afford to install private networks will continue to do so and will continue
to benefit from the efficiency associated with increased telecommunications usage.

• Advances in customer premises equipment (CPE) will continue to expand the versatility
of the existing public netWork, althougb clearly at a much slower rate than would be
possible with a more modem network.

• Some network modernization will still take place. Southwestern Bell does not cease all
modernization in this scenario, although they are forced to slow the pace of
modernization.

DRl/McGraw-Hill Page 41



Page 42 (Cronin)

Tau IV-2-1

IncNtue in Economic Activity in ArUnStu ea"d by
Teucom",,,nia.rtiDns-Rl,,,,,d EfJickncy Gains from 1993 through 2002

- LiIIIit,d DIp.",..", Sc.lUIIiD RlIiIIi.,e 10 A No-DeplDyment SUIUUio -

A.... 2111
C.......n lDr:r_per 1101 Ftnmt

Liar_e V., Jna,.Bf .....,
EaIDAoyment 23.90 2.66 6.10 0.54"

"'........... 1,270 141 306 o.n,.
Tuae.... 123 13.7 29.6 0.72"

Employment IS reponed ID dloo·pnds of JObs; mcome aDd taxes are reponed ID millioas of
1991$. Cumulative employmeDt decreue is reponed ill penon-years.

Employment

Tau IV-2-1 summarizes the employment impacts associated with a Limited Deployment
scenario. In this scenario, Arkansas is able to suppan an averqe of nearly 2,660 mo~

jobs per year relative to a base case scenario where telecommunications growth is flat. By
2002 the Arkansas economy will be able to support nearly 6,100 more employees than in
the base case (Ttlbk IV-2-I). Cumulatively, from 1993 through 2002, telecommunications
network modernization may pnerate 23,900 more person-years of employment.

P,rsolUl1Incom,

Arkansas residents will also realize a gain in persoaal income compared to the base case.
Personal income increases by an average of about $141 million a year from 1993 through
2002 relative to the base case. By 2002, real personal income will be approximately 5306
million higher than it is in the base case scenario. This is a cumulative gain of 51.3 billion
(Tale rv-2-l).

Ta.r R'HrlU'

Faster income growth boosts spending tbmulhout the economy which, in tum, increases
sales tax revenues, while higher incomes creates additional income tax revenues.
Together. over the 1993 to 2002 interval, these effects translate into an average annual
513.7 million increase in state and local tax revenues and into a gain as high as 529.6
million in 2002 relative to the base case, or no growth, scenario. Cumulatively, this
represents tax collections that are $123 million higher than the base case scenario (Table
IV-2-1).

DRllMcGraw-Hill Page 42



Page 43 (Cronin)

Consumer Price Index (CP/)

Under the limited usage scenario. Arkansas industries can achieve substantial cost savings
by substituting greater amounts of telecommunications services in place of less efficient
inputs. The resulting Consumer Price Index (CPI) would be 0.6% lower than under the
base case.
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The Effect of the ReturniD& the Revenue Requirement EtteCt of the Company·s
AddltionallDvestment to the Rate payer

In this section, we assess the effect of retuming to the rate payer the revenue requirement
impact of the Company t s S231 million iDfrutnIeture commitment conWned in the
Stipulation. That is we assume that the Stipulation does not pass IDd instead of using the
5231 million on infrasuueture enbaDcements, the Company returns fuDds to the rate
payers. (This scenario was developed by DR! to illustrate the impact of altemative uses of
netWork modernization funds. It does not necessarily reflect the plans of the Company.)
Specifically, this translates into boosting the after-tax disposable income variable in the
Arkansas State model by an additional S19.3 million each year for the period 1994 to
2003. This 519.3 million represents the revenue requirement impact of the 5231 million in
new investments proposed in the Stipulation. (See die testimony of Keith Mittledorf for a
description of the calculation of the revenue requirements impact.)

The additional direct income boost to Arkansas residents will cn=ate a ripple effect through
the economy as residents spend these funds on Arkansas produced goods and services.
These additional funds will generate approximately 3,400 person-yean of employment over
the 1993 to 2002 period. Most of these jobs will be in the personal service and retail trade
sectors as these sectors are primarily driven by Arkansas disposable income (Table IV-2­
2). These additional jobs will, in tum, create additional income and taX revenues for the
state.

This compares poorly with the "construction effect" associated with the Accelerated
Deployment scenario which generated 4,000 person-years of employment. Hence, the
analysis reveals that Arkansas residents are better served when Southwestern Bell invests
the funds in network modernization, even before the efficiency gains engendered by the
more modem network are taken into account.
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Tak JV-2-2

InCTIiUe in Economic Activity in AttaraS&S' CIUIsed by
~tuminl to the Rille l'4yer the linenue ~qui,.,ment

E;ffed o/tll, Comp4PlY's AMitioruJllnvestmw

A... 1112
C..ulatin

--- per
1001 ....

IaawIe y..,. ..... ~

Employment 3.4 0.4 0.4 0.03

......... lDcome19 92.0 10.2 12.0 0.03

TaR..- 8.9 0.9 1.1 0.03

EmploymeDt as reponed m lbOUUDCls of Jobs; mcome aDd taxes are reponed m milliODS of
1991$. Cumulative employment increase is reponed in penon-years.

19 Note that the averap laiD in penoaaI income ($10.2 millioD) is 1_ tba the $19.3 million refunded 10

rate payen. This is due to the tee:haical defiDitioo of penoaal iDcome as the sum of various income
categories (e.,.• wap aad alary, farm. and reatal iDeome. etc.). The persoaal income numbe~

therefore nlpreseDt the incremental income generated bu a result of the refund. Total real disposable
income for consumer would increue by $19.3 million (deflated to 1991 dollars) plus the $10.2 million
reponed above.
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IV-3. FINDJ!'lJGS A.~ OBSERVATIONS

As over history. infrastrUcture investment pursued by the telecommunications sector in the
future will result in identifiable and measurable impacts. An understanding of the
relationship between telecommunications wrastnleture modernization and the future
performance of Arkansas is crucial to strategic decision-making about the industry. Key
fmdings of the analysis covered in Chapter IV include:

• The Arkansas economy outperfonned the Dation aDd performed compulbly to the West
South Central region as a whole between 1977 and 1991. Growth in total employment
will fall slightly shon of historical growth, with employment rising only 2.2~ through
1995. Its long-tenn perfonnance of 1.6~ compound annual growth througb 2002 will
be slightly weaker than the nation 'si.7~ .

• Manufacturing has been one of Arkansas I s suongest sectors. Over the past two years,
only three other states added manufacturing jobs. Through the end of 1994, the
manufacturing sector will grow at an annual rate of I.S ~. Propelling the industry is
the state's low cost SUUClUre and aggressive recruiting efforts aimed at luring
manufacturers into the state.

• In the Accelerated Deployment scenario, where the usage of telecommunications
advances at a 4.0~ annual rate through 2002, the economy grows by a toW of 33,300
person-years of employment. This is 9,400 person-years more than the job gain
estimated due to telecommunications usage in the limited Deployment scenario. These
additional jobs will translate into 5480 million in additional personal income for
Arkansas residents, and S46 million in state and local tax revenues through 2002.

• In the Limited Deployment Scenario, overall telecommunications usage continues to
grow at the historical rate of 2.0Cl per year over the 1993 to 2013 interval, but it grows
more slowly over tbe ftnt 10 years than in the Accelerated Deployment scenario. The
efficiency induced by telecommunications usage in this scenario will allow employment
to expand by 24.000 person-years over the 1993 to 2002 period. Both personal income
and state and local tax revenues will also increase.

• Returning the revenue requirement of the Company's additional investment to the rate
payer would generate approximately 3,400 person-years of employment over the 1993
to 2002 period. Most of these jobs will be in the personal service and retail trade
sectors as these sectors are primarily driven by Arkansas disposable income. This is
less than the "constnlction effect" associated with the Accelerated Deployment scenario
which generated 4,000 person-years of employment.
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V. IMPACT OF TELECOMMUNICATIONS ADVANCES ON HEALm CARE
AND EDUCATION COSTS IN ARKANSAS

V-I. INTRODUCTION

In this section we detail the extent to wbich telecommunications advances siDc:e 1963 have
contributed to cost savings in the health care services and educational services sectors in
Arkansas.

While varying in the degree to wbicb they are supported by JOvenuneat expenditures, the
health care and educational services sectors are more directly perceived as related to public
welfare than other sectors and as such have received increasingly focused public anention.
While several policy- and technology-based options have been examined, testimony
presented at recent congressional hearings20 attests to the immense potential for
telecommunications services, in particular, to at once b1'tKl/kn 1M availtlbiliry and qllllliry
of health care and educational services and motkrcue 1M COSIS of those services.

Medical specialists unifonnly have extolled telecommunications' role in allowing doctors to
provide better and better service. Advanced fiber optic Detworks not only facilitate the
dissemination of medical tests, records, research data, and f~gs, but in panicular,
faciliwe the transfer of patient intonnation involving medical imaging technologies.
Health care providers emphasize the need to ensure that these and other
telecommunications innovations, continue to be exploited in the provision of health care
services as a relatively low-cost means of improving quality and access. As summarized
by J. Michael McGinnis, M.D., Deputy Assistant Secrewy for Health,

"As we look for lWJ)'S 10 improve Ollr tfftcrt~ss in rtQChing 1M public and
htallh proftssi01l/JU alia wilh limtly. nkww. and acctssiblt htallh
injomuuion, we look. 10 MW communiccuion Itchnologits nol 10 solve Ollr
probltms, bill 10 provide us wilh 1M opporruniry 10 develop fltW, cnarive
sollllions to improving 1M public htallh. "21

Similarly, educators and education policy maken stress the importance of integrating
telecommunications c;ervices in the educational process as a way to accomplish three related
policy goals: to augment the quality of the educational system through implementation of
innovative telecommunications applications; to increase quality while controlling costs; and
to ensure equitable access to improved educational opportunities via telecommunications­
based innovations. Representative Edward J. Markey, ChainDan of the House
Subcomminee on Telecommunications and Finance, summarized these issues in opening
remarks before the full Committee:

20 Hearines conducted before Ihe U.S. Hou. of RIpl'II-Ov. COIIIIIlIiaee on Eaerl)' and Commerce. Subcoaumaee
on Telecomrnunicaaons and Finance. 19 January to 31 March 1993.

21 Testimony presented by J. Mic:bMl McGinnis. M.D.• Public Heallh Service. U.S. Depanment of Healen and Human
Services. 23 February 1993. before Ihe House Subcommiaee on Te)econununicaeio~and FiJlance.
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"7ht Medfor chonge in our eductJlion system is evitU1U: mDSsive illiteracy.
low SAT scores, and an acute shonage ofletlChers in rural areas all intJicare
~ must acl now 10 improve our methods of eductJling America's youth and
adults... An infrastructure with tducarion applicarions--such as virrual
labormories tlIId collDborativt leaming--can utend 11IDIJY communicarions
technologies to all Americans and empo~r them 10 succeed in today's
Inj0111lQlion Age. II

To estimate the cost savings made possible by telecommunications advances to these two
sectors, DRI consaucted a wtranslog" ecoDOIIIetric model of health care costs covering
doctor and dentist services, hospitals, nursing and persoaal care, and other medical
services, and a uansJog model of educational costs covering stale and local IOvemment
expenditures on education plus private expenditures made by educational providers. The
models assumed that health care providers and educational services providers are rational
economic agents, choosing a mix of inputs that minimizes the cost of achieving a given
output level. (Details concerning translog cost models and their propenies are available in
Section IV.)

Once the translog cost equation and associated input share equations were statistically
determined, a simulation was conducted in which health service providers, and educational
services providers, in every year from 1977 to 1991 were constnined to confront the
telecommunications relative prices and level of technology that held in 1977. DRI used
this result to calculate the percentage by which per-unit input costs would have increased in
the absence of a modem telecommunications infrastructure. 'lbese percent cost savings
were then applied to· actual historical expenditure~ on health care and education services in
Arkansas from 1977 to 1991, yielding the actual dollar amount that Arkansas health care
providers and educational institutions saved in input costs because of telecommunications
advances. DRI's research fmdings are summarized in Table V-3-t, which follows the
discussion of cost savings in each sector below.

DRIlMcGraw-Hill Page 48



Pal' 49 (Crorain)

V-2. TELECOMMUNICATIONS AND HEALTH CARE COST SAVINGS·IN
ARKANSAS

Data on health care expenditures were drawn from the American Hospital Associations
Hospital Statistics, an annual publication detailing state-specific hospital operating
statistics. Toral expenses for all AHA registered Arkansas hospitals reacbed 52.12 billion
in 1991. While Arkansas-specific doctor and deatist, Duning, and other medical service
expenses are not available, by applying the natioDal-level ratio of hospital expenses to total
health care expenses, DR! calculates that total 1991 health care expenses !aChed $4.72
billion. Assuming that telecommunications reduced health care costs in Arbnsas in the
same proponion as cost reductions to total U.S. health care, advances in
telecommunications production and consumption reduced 1991 Arkansas health care costs
by about $32.8 million. The cumulative savinp enjoyed by the Arkansas economy over
the entire 1977 to 1991 interval, displayed in Table V-3-1, totaled 5233 million in 1991
dollars.
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